
EAI Endorsed Transactions  
on Scalable Information Systems                                           Research Article 
 

 

  1      

EAI Endorsed Transactions on 
Scalable Information Systems 

Volume 11 | Issue 1 | 2024 
 

Adoption of Quantum Computing in Economic Analysis: 

Potential and Challenges in Distributed Information 

Systems 

Tuti Dharmawati1*, Loso Judijanto2, Endang Fatmawati3, Abdul Rokhim4, Faria Ruhana5, Moh. Erkamim6 

1Universitas Halu Oleo, Kendari, Indonesia 
2IPOSS Jakarta, Indonesia 
3Universitas Diponegoro Semarang, Indonesia 
4UIN Kiai Haji Achmad Siddiq Jember, Indonesia 
5Institut Pemerintahan Dadalam Negeri, Indonesia 
6Universitas Tunas Pembangunan Surakarta, Indonesia  

Abstract 

 
INTRODUCTION: Quantum computing technology has become a center of attention in various scientific disciplines, including economic 

analysis. The adoption of quantum computing in economic analysis offers tremendous potential to improve the processing of complex 

economic data and provide deep insights. However, the use of quantum technology in the context of distributed information systems also 

raises several challenges, including data security and the limitations of quantum technology.  

OBJECTIVE: This research aims to investigate the implications of adopting quantum computing in economic analysis, with a focus on 

distributed information systems.  

METHODS: This research was carried out using a descriptive qualitative approach, with data derived from the results of relevant research 

and previous studies. The collected data will be processed and analyzed to gain a deeper understanding of the adoption of quantum 

computing in economic analysis in distributed information systems.  

RESULTS: This research then finds that the adoption of quantum computing in economic analysis has the potential to increase efficiency, 

accuracy, and depth of economic insight. However, limitations of current quantum technologies, including quantum errors, limited scale 

of operations, and data security issues, limit their applications. In the long term, research and development will be key to overcoming 

these obstacles and maximizing the potential of this technology in economic analysis.  

CONCLUSION: The long-term implications include increased economic competitiveness and significant changes in the way economic 

decision-making is carried out, assuming that ethical and regulatory issues are also carefully considered. 
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1. Introduction 

Digital transformation has brought profound changes to 

almost all aspects of our lives, including in the economic 

realm. Developments in information and communications 

technology have enabled more efficient collection, storage, 

 
*Corresponding author. Email: tuti_balaka@yahoo.co.id 

 

 

and analysis of data, providing a major boost in realizing 

innovation in economic analysis. However, as the amount 

and complexity of economic data increases, new 

challenges emerge that require more sophisticated 

computational approaches (Zaki, 2019). In recent years, 

quantum computing has emerged as a potential 

revolutionary in the world of computing. Quantum 

computing utilizes the principles of quantum physics to 
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calculate and analyze data in a much more efficient way 

compared to classical computing. The speed and 

capabilities of quantum computing that far exceed classical 

computing have opened the door to a variety of potential 

applications, including in economic analysis (Cao et al., 

2019). 

Most current economic analyzes still rely on classical 

computing which has limitations in dealing with 

increasingly complex problems. Processing and analyzing 

economic data that takes a long time can limit our ability 

to respond to rapid economic changes. In addition, 

complex problems such as investment portfolio 

optimization, risk analysis, and economic forecasting 

require large computing resources (Ajah & Nweke, 2019). 

At the same time, distributed information systems have 

become the standard in many economic organizations. This 

allows data to be stored, accessed, and analyzed in a 

distributed manner, enabling better global collaboration. 

However, distributed information systems also face 

challenges such as greater security, privacy, and scalability 

(Pal, 2020). 

Therefore, the adoption of quantum computing in 

economic analysis, especially in the context of distributed 

information systems, is a topic of interest. With the 

potential of quantum computing to address complex 

economic analysis problems and improve the efficiency of 

distributed information systems, a deep understanding of 

the possibilities as well as the challenges of integrating 

quantum computing into economics is critical (Awan et al., 

2022). 

The main challenge facing modern economics is the 

increasing complexity of economic phenomena, which 

often cannot be resolved using conventional analytical 

tools. Meanwhile, the data generated by economic activity 

continues to grow in volume and complexity, requiring 

more robust analytical approaches. Quantum computing 

offers speed, efficiency, and computational capabilities 

that can overcome these problems (Fainshmidt et al., 

2020). In the context of economic analysis, this can include 

better portfolio optimization, deeper risk analysis, as well 

as more accurate economic forecasting. Therefore, the 

potential use of quantum computing in economics is very 

attractive, especially when applied to distributed 

information systems that enable access to distributed 

computing resources across networks (De Paola et al., 

2023). 

However, while considering the potential of quantum 

computing in economic analysis, it is also necessary to be 

aware of the possible challenges in integrating this 

technology. Data security in distributed information 

systems involving quantum computing is of particular 

concern, as this technology can impact how data is stored, 

processed, and distributed. In addition, quantum computing 

is still in the development stage and not yet fully mature, 

with certain technical limitations (Mosteanu & Faccia, 

2021). 

In this context, this research aims to investigate the 

potential and challenges of adopting quantum computing in 

economic analysis in distributed information systems. By 

better understanding the revolutionary potential of 

quantum computing and possible obstacles, this research 

can make a valuable contribution to the development of this 

discipline and drive the adoption of this technology in an 

increasingly complex and tightly connected economic 

world. 

2. Literature Review 

2.1. Quantum Computing 

Quantum computers are computers that utilize phenomena 

from quantum mechanics, such as quantum superposition 

and quantum entanglement, which are used to operate data. 

Quantum Computation itself is a field of study that focuses 

on developing computer technology based on the principles 

of quantum theory (Gill et al., 2022). Where it is explained 

starting from the properties and behavior of energy and 

matter at the quantum (atomic and subatomic) level. 

Quantum Computing is a calculating tool that uses 

quantum mechanical phenomena, for example, 

superposition and linkage to perform data operations. In 

classical computing, the amount of data is calculated in 

bits. In quantum computers, this is done with qubits (Tarng 

& Pei, 2023). 

The fundamental concept behind quantum computers 

lies in harnessing the quantum attributes of particles to 

depict data and data structures, and employing quantum 

mechanics for conducting operations on this data. When 

creating a computer based on a quantum system, it 

necessitates the formulation of a novel logic rooted in 

quantum principles (McClean et al., 2020). While quantum 

computers are currently in the process of being developed, 

experiments have been conducted wherein quantum 

computing operations have been executed on a limited set 

of Qubits. Research, both in theoretical and practical 

aspects, is progressing swiftly, with numerous national 

governments and military funding organizations backing 

the research for the advancement of quantum computing. 

This support extends to addressing the needs of individuals 

and addressing national security concerns, including 

cryptanalysis (Cao et al., 2019). 

In classical computing, data quantity is measured in 

bits, whereas in quantum computers, data capacity is 

quantified in terms of qubits. The fundamental concept of 

quantum computers revolves around utilizing the quantum 

attributes of particles to represent data and data structures, 

and applying quantum mechanics to execute operations on 

this data. Consequently, the development of a quantum-

based computer necessitates the formulation of a fresh 

logic framework grounded in quantum principles (Zidan et 

al., 2021). Quantum computers can be much faster than 

conventional computers on many problems, one of which 

is a problem that has the following properties: 

1. The only way is to guess and check the answer many 

times 

2. There are n number of possible answers 
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3. Each possible answer requires the same amount of time 

to check 

4. There is no indication of which answer is more likely to 

be correct: giving answers randomly is no different 

from checking them in a certain order (Ajagekar & You, 

2019). 

Computer technology in the current era of globalization 

has developed rapidly so that computers with old 

technology are starting to be replaced with new technology 

which is certainly more sophisticated. We can see for 

example in Quantum Computing processing technology 

which is a calculating tool using a quantum mechanical 

phenomenon. Examples can be taken such as the use of 

superposition and entanglement to process data operations. 

In classical computers, the amount of data is calculated in 

bits, while in quantum computers the amount of data is 

calculated in qubits (Bojović et al., 2020). The fundamental 

concept underlying quantum computers is that quantum 

properties of particles serve as a means to depict data and 

data structures, and quantum mechanics can be harnessed 

for data operations. Consequently, the development of 

quantum-based computers necessitates the formulation of 

a new logic system that adheres to quantum principles 

(Huggins et al., 2022). 

Entanglement or quantum attraction is one of the main 

principles of quantum physics. Entanglement is a theory of 

quantum mechanics that describes how fast and how 

strongly the particles are connected in a quantum computer, 

where if one particle is treated with "A", it will also have 

an "A" effect on other particles. There is also another 

understanding of Entanglement according to Albert 

Einstein "Quantum Entanglement" which is termed 

"Remote Magical Acts" which is the basic property of 

quantum mechanics (Lu et al., 2023). Quantum 

entanglement enables the distribution of quantum 

information across extensive distances, extending for tens 

of thousands of kilometers. The limiting factor is 

essentially the speed and quantity of entangled pairs that 

can function in space. This phenomenon links two particles 

in a manner where alterations in one particle are 

instantaneously mirrored in the other, even when they 

might be physically separated by considerable distances, 

spanning several light years (Sidhu et al., 2021). 

2.2. Economic Analysis 

Economic analysis is a social science discipline that 

involves the investigation, interpretation, and evaluation of 

various economic aspects that exist in a society, system, or 

environment. This concept encompasses a deep 

understanding of human behavior in an economic context, 

including how individuals, firms, and economic 

institutions interact in the allocation of resources, 

production, distribution, and consumption of goods and 

services (Goyal et al., 2021). Economic analysis often uses 

mathematical models, empirical data, and economic theory 

to describe cause-and-effect relationships, analyze the 

impact of policies, and project future economic trends. In a 

more specific scope, economic analysis can be divided into 

two main dimensions: microeconomics and 

macroeconomics (Javanmardi & Liu, 2019). 

Microeconomic theory is a field in economics that 

analyzes small parts of overall economic activity. The main 

issues analyzed include how to use existing production 

factors efficiently so that society's prosperity can be 

maximized. Microeconomic theory, commonly referred to 

as microeconomics, is a field within economics that 

investigates the actions and conduct of individuals, 

encompassing both consumers and firms. It delves into the 

mechanisms that govern market prices, as well as the 

quantities of inputs, goods, and services exchanged within 

the marketplace (Blinova et al., 2022). Microeconomics 

explores the impact of individual decisions and conduct on 

the dynamics of supply and demand for goods and services. 

It investigates how these factors shape prices and how, 

reciprocally, prices influence the demand for and supply of 

additional goods and services. In this context, individuals 

and other economic agents strive to attain an optimal mix 

of consumption or production activities within the market, 

ultimately contributing to a broader macro-level 

equilibrium, provided all other factors remain constant 

(ceteris paribus) (Gorman, 2022). 

It's important to highlight that a primary goal of 

microeconomics is to scrutinize markets and their 

underlying mechanisms, which play a pivotal role in 

determining prices for available products and services. 

Additionally, it deals with the allocation of scarce 

resources among numerous alternative purposes to fulfill 

various needs. Microeconomics extends its analysis to 

examine instances of market failure, where the market fails 

to yield efficient outcomes. Furthermore, it outlines the 

theoretical prerequisites for a perfectly competitive market 

to exist (Kusz, 2022). Key research areas within 

microeconomics encompass discussions on general 

equilibrium, market dynamics under conditions of 

asymmetric information, decision-making in situations 

involving uncertainty. Additionally, microeconomics 

explores numerous economic applications of game theory. 

Furthermore, an area deserving noteworthy attention is the 

examination of product elasticity within the market system 

(Page-Hoongrajok & Mamunuru, 2023). 

Microeconomic theory analysis can be made based on 

ideas including the following: 

1. Human needs and desires are unlimited. 

2. The ability of production factors to produce goods and 

services to meet people's needs and desires is limited 

(Dewi et al., 2020). 

Meanwhile, macroeconomics in general is a field in 

economics that analyzes economic activities as a whole. 

The analysis carried out in macroeconomics is general and 

does not pay attention to economic activities carried out by 

small units (individuals) in the economy. Macroeconomics 

analyzes the economy as a whole, especially regarding 

inflation, economic growth, unemployment, various 

economic policies, as well as the impact of various 

government policy actions (for example changes in subsidy 

and tax levels (Pedauga et al., 2021). 
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It can be concluded that macroeconomic theory 

includes: 

1. Analyzing consumer activities, where what is analyzed 

is not the behavior of one buyer, but all buyers in an 

economy. 

2. Analyzing producer behavior is not just the behavior of 

one producer but the activities of all producers in the 

economy (Kaur & Malik, 2020). 

Economic analysis also plays a key role in the 

formulation of economic policies and decision-making. It 

involves analyzing the social, economic, and political 

impacts of various policies, such as regulations, taxes, 

public spending, and international trade. Economic 

analysis also plays a role in understanding global issues, 

such as income inequality, climate change, and global trade 

(Zahraee et al., 2020). 

As an evolving discipline, economic analysis continues 

to adapt to social, technological, and environmental 

changes. It includes the use of information and computing 

technology to analyze increasingly complex economic 

data, as well as an emphasis on developing economic 

theories that can provide better insight into developing 

economic phenomena. Overall, economic analysis is an 

important tool for understanding, forecasting, and 

responding to changes in an ever-changing economic world 

(Allam et al., 2022). 

2.3. Distributed Information Systems 

An information system is a collection of components that 

work together to receive information input which is then 

processed and produces useful information. Information 

systems can of course be used in many fields such as 

education, offices, banking, and others. According to 

Maseleno, a Distributed Information System can be 

defined as a unity of elements that interact with each other 

systematically and regularly to distribute data. It can also 

be interpreted that a Distributed Information System is a 

system whose components are located on a computer 

network. These components communicate with each other 

and coordinate only by sending messages (message 

passing) (Berdik et al., 2021). 

There are several factors behind the emergence of 

Distributed Information Systems, due to changes in 

information technology, such as: 

1. Centralized computers that are rarely used 

2. The high increase in the use of personal computers 

3. Increased use of LAN and WAN 

4. Increased use of Software for Servers 

5. Multi-media systems are starting to be widely used 

6. Interactive needs in the user interface, and so on 

(Bhushan et al., 2021). 

From the several factors above, it is very clear that 

Distributed Information Systems will be very necessary 

because they are a form of business that makes optimal use 

of computer network systems built within 

companies/organizations. Another reason is that 

Distributed SI supports remote work systems makes group 

work easier with Data Sharing, and can overcome 

bottlenecks where the pile of work on one terminal can be 

distributed to other terminals (Firouzi et al., 2022). 

Distributed Information Systems have several benefits 

in the form of: 

1. Performance, Processors in the application of 

Distributed Information Systems provide higher 

performance than centralized computers 

2. Data Sharing, Data Sharing in Distributed Information 

Systems can be used together connected in a computer 

network, including hardware (printers, scanners) and 

also software (files, databases, and data objects) 

3. Reliability, if damage occurs to one of the computers, it 

will not affect the overall performance 

4. Communication, namely providing facilities for 

communicating with each other within a computer 

network, for example: Chat applications used only in 

companies (Sen & Yamin, 2021). 

In building a Distributed Information System, the main 

infrastructure is needed for distributed system applications, 

namely computer networks both on a local (LAN), 

Metropolitan (MAN), wide-scale (WAN), and global scale 

(Internet). Plus, there is also a variety of hardware and 

software, as well as their use, which are located and 

interrelated in the network system that forms them (Afrin 

et al., 2021). Several advantages of Distributed Information 

Systems can be seen from various aspects, including: 

1. Economic Aspects 

In the initial implementation of Distributed Information 

Systems, it is relatively expensive, because of its large-

scale coverage, but in terms of usage/transactions, it is 

cheaper and does not cost much (Elberry et al., 2021). 

2. Availability Aspect 

In the data backup system, if one of the servers 

experiences problems or dies, the processed data will 

automatically be backed up (Hui et al., 2023). 

However, among the advantages there are also 

weaknesses of Distributed Information Systems, namely: 

1. Network Aspect 

The weakness of a Distributed Information System is 

the Network. If the network is damaged it will hamper 

the process of distributing information and data (Sarker 

et al., 2020). 

2. Software Aspect 

The amount of software that supports Distributed 

Information Systems is still limited and still unfamiliar, 

there are still many companies that don't know how to 

design and manage software in Distributed Information 

Systems (Maruping & Matook, 2020). 

In developing a Distributed System, we must pay 

attention to several other aspects that are a challenge for 

Distributed System developers, namely: 

1. Diversity, Distributed systems can support various 

types of operating systems, hardware, and software. 

2. Openness, development carried out by adding new 

components can be carried out by different 

programmers 
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3. Security, Distributed Information Systems must be able 

to provide good and adequate security for shared 

resources and messages distributed in the system 

4. Scalability, the size of a distributed information system 

can be changed and still run well 

5. Troubleshooting: Damage that occurs to a computer 

will not affect the performance of the system as a whole 

6. Simultaneity, if there are simultaneous service requests, 

the Distributed Information System will not become 

messy (Khan et al., 2020). 

3. Method 

This research will be carried out using a descriptive 

qualitative approach. The data that will be used in this 

research comes from various research results and previous 

studies which still have relevance to the content of the 

research. This research aims to gain a deep understanding 

of the adoption of quantum computing in economic 

analysis, especially in a distributed information system 

environment. In this context, the data that has been 

collected from the results of previous studies will be an 

important basis for describing trends, potential, and 

challenges related to the adoption of quantum technology 

in economic analysis. When the research data has been 

successfully collected, the data will then be processed, so 

that the results of this research can then be found. A 

descriptive qualitative approach will be used to describe 

and explain the findings obtained from existing research 

literature. The results of this data analysis will form the 

basis for an in-depth discussion of the adoption of quantum 

computing in economic analysis and its implications. In 

addition, the results of this research are also expected to 

provide better insight into the role of quantum computing 

in the transformation of modern economic analysis and its 

future (Abdussamad & Sik, 2021). 

4. Result and Discussion 

4.1. Basic Principles of Quantum Computing 

Understanding the basic principles of quantum computing 

is a key step to understanding how this technology has 

impressive potential in economic analysis. At its core, 

quantum computing differs from classical computing in the 

way information is processed. In classical computing, the 

basic unit of information is the bit, which can only exist in 

one of two states, namely 0 or 1. In contrast, in quantum 

computing, the basic unit of information is the qubit, which 

can exist in many states at once thanks to the unique 

properties of quantum physics. This key difference allows 

quantum computers to perform operations that are 

impossible or very difficult for classical computers to 

perform. The best-known example is the ability of quantum 

computers to perform more efficient parallel processing. 

The superposition property of qubits allows quantum 

computers to process multiple solutions simultaneously. 

This allows very complex problems, such as investment 

portfolio optimization involving many variables, to be 

solved in much less time than classical computing. 

Apart from that, there is also an entanglement property 

in quantum that allows one molecule to be influenced by 

another, even if the two are physically separated. This can 

be used in quantum algorithms that enable complex 

problem-solving, such as risk analysis in investment 

portfolios. The combination of superposition and 

entanglement makes quantum computing a very powerful 

tool for dealing with complex economic problems. In the 

context of economic analysis, applications of quantum 

computing can include more accurate and faster economic 

forecasting, business strategy optimization, deeper risk 

analysis, and even more realistic modeling of economic 

systems. However, it is worth remembering that although 

quantum computing has impressive potential, there are still 

many technical and practical challenges that must be 

overcome before this technology can be widely adopted in 

the economic domain. Increasing understanding of the 

basic principles of quantum computing is an important first 

step in addressing the potential and challenges of applying 

this technology to economic analysis. 

In the context of the basic principles of quantum 

computing, it is also necessary to understand that quantum 

allows mathematical and logical operations that are 

different from classical computing. Quantum operations 

such as the quantum Fourier transform and Grover's 

algorithm provide significant computational advantages in 

solving specific problems. For example, economic data 

analysis often involves complex calculations, such as 

forecasting with multiple variables and optimizing 

portfolios with multiple assets. This is where quantum 

computing emerges as a potential solution that can address 

the problem more efficiently than classical computing. 

However, it is important to note that not all economic 

problems will benefit equally from quantum computing. 

Some problems may not be suitable for solving with 

quantum approaches or may require very specific 

algorithms. Therefore, in applying quantum computing to 

economic analysis, it is important to identify specific 

problems that can be better solved by this technology. In 

addition, a deep understanding of the relevant use of 

quantum algorithms and their adaptation in different 

economic cases is required. 

In integrating quantum computing into economic 

analysis, collaboration between economists and quantum 

computer scientists is important. Understanding the basic 

principles of quantum computing is a first step, but the true 

effectiveness of this technology in an economic context 

will depend on the development of specific quantum 

algorithms and a deep understanding of their practical 

applications. Therefore, to fully exploit the potential of 

quantum computing in economic analysis, there needs to 

be a joint effort between various disciplines. 
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4.2. The Advantages of Quantum Computing 
in Economic Analysis 

The application of quantum computing in economic 

analysis brings revolutionary potential to economic data 

processing. One of the main advantages is in the field of 

optimization. Investment portfolio analysis, which 

involves a large number of variables and constraints, often 

takes a long time for classical computers to compute. 

However, quantum computing enables faster and more 

accurate calculations. By combining the superposition 

properties of qubits, quantum computers can explore a 

large number of portfolios simultaneously, allowing 

investors to find optimal portfolios with desired risks and 

returns more efficiently. 

In addition, quantum computing also provides 

advantages in modeling complex economic systems. In 

economic analysis, complex mathematical modeling is 

often required to understand economic behavior, market 

changes, and policy impacts. Quantum computers can help 

in calculating more precise and in-depth models. For 

example, uncertainty modeling in economic forecasting 

can be improved, producing more accurate predictions that 

help make more timely and future-oriented economic 

decisions. 

The potential positive impact of quantum computing on 

economic decision-making is enormous. Speed and 

accuracy in economic analysis can enable decision-makers, 

including companies and governments, to respond to rapid 

economic changes and take wiser steps in managing risks 

and opportunities. In other words, quantum computing not 

only increases efficiency but also enables a better 

understanding of economic dynamics. Therefore, the 

advantages of quantum computing in economic analysis 

can make a major contribution to stimulating sustainable 

economic growth and innovation. 

The advantages of quantum computing in economic 

analysis also extend to solving risk analysis problems. Risk 

analysis is very important in economic decision-making, 

especially in the context of business and finance. Quantum 

computing enables more in-depth and accurate risk 

modeling, which can help in identifying potential 

economic risks and managing them better. Quantum 

algorithms such as Grover's algorithm have proven 

effective in finding solutions from large data sets, which is 

highly relevant in evaluating financial risks. 

Additionally, quantum computing could change the 

way economic forecasting is done. In economics, 

forecasting is an important tool for predicting future trends, 

which is indispensable for strategic planning and decision-

making. Quantum computing enables faster and more 

accurate data processing, resulting in better forecasting in 

often rapidly changing situations. It has the potential to 

improve forecasting of inflation, economic growth, and 

financial market movements. 

Quantum computing can also make important 

contributions to the analysis of Big Data in economics. 

With more and more economic data being generated every 

day, quantum computing can help identify patterns and 

trends that conventional methods might miss. This opens 

up new opportunities for understanding consumer 

behavior, evaluating economic policies, and identifying 

business opportunities. The advantages of quantum 

computing in Big Data analysis can provide deeper and 

more sustainable insights in today's increasingly connected 

and dynamic economy. 

4.3. Challenges of Integrating Quantum 
Computing in Distributed Information 
Systems 

The integration of quantum computing in a distributed 

information systems environment requires a deep 

understanding of how this technology can interact with 

existing distributed infrastructure. Distributed information 

systems are based on the concepts of resource separation 

and remote communications, which are important 

foundations for global businesses and distributed 

organizations. In this context, quantum computing can be 

used to improve the capabilities of distributed information 

systems in managing and analyzing economic data spread 

across various locations. This allows organizations to 

access quantum computing resources that can help in very 

complex calculations. However, integrating quantum 

computing in distributed information systems also raises 

several technical and infrastructural challenges that need to 

be overcome. One of the main challenges is data security. 

With the use of quantum computing, data stored in 

distributed information systems can be more vulnerable to 

quantum cryptographic attacks that have the potential to 

break conventional encryption. Therefore, additional 

security measures are needed, such as the use of quantum 

cryptography, to protect critical data. 

Additionally, the infrastructure and resources required 

for quantum computing are still under development. 

Current quantum computers still have limitations in terms 

of scale of operation and quantum errors. This integration 

requires significant investment in infrastructure 

development and adequate human resource training. 

Additionally, there needs to be agreed standards and 

protocols for integrating quantum computing with existing 

distributed information systems. Therefore, joint efforts 

from various parties, including industry, government, and 

research institutions, are needed to solve these technical 

and infrastructural challenges and encourage the use of 

quantum computing in distributed information systems for 

better economic analysis. The integration of quantum 

computing in a distributed information systems 

environment also faces challenges in terms of scalability. 

In large distributed information systems, the scale of 

quantum computing operations needs to be scaled to the 

volume of data being managed. Currently, available 

quantum resources are still limited, and it is necessary to 

develop infrastructure that allows the use of quantum 

computers on a large scale. This involves planning long-

term investments in the development of quantum 

technologies and expanding the infrastructure accordingly. 
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In the context of distributed information systems, 

interoperability between various systems and platforms 

becomes crucial. Quantum computers from different 

providers may have different characteristics and interfaces, 

which makes integration with distributed information 

systems complicated. Internationally agreed standards and 

protocols are needed to ensure seamless compatibility and 

interoperability. Understanding how to integrate quantum 

computing with existing infrastructure and how to ensure 

good interoperability are key aspects to consider in the 

adoption process of this technology. Technical challenges, 

it is also necessary to consider policy and regulatory 

aspects. As quantum computing is used in economic 

analysis, questions will arise about data and privacy 

regulations, intellectual property rights, and ethical 

standards. Governments and regulatory bodies need to 

work together with stakeholders to develop appropriate 

frameworks to support the use of quantum computing in 

economic analysis while maintaining the security and 

privacy of the data analyzed. Overall, the integration of 

quantum computing in distributed information systems is a 

complex and multisectoral challenge that requires 

collaboration across disciplines and stakeholders to address 

the potential and challenges of adopting this technology in 

modern economic analysis. 

4.4. Security and Privacy in Distributed 
Information Systems with Quantum 
Computing 

Data security and privacy are two very important aspects 

of distributed information systems, especially when 

quantum computing is introduced. One of the main impacts 

of quantum computing on data security is the potential for 

quantum cryptographic attacks. Quantum technologies, 

such as Shor's algorithm, can break encryption used in 

communications and data storage. This means that data 

stored and exchanged within distributed information 

systems may be more vulnerable to quantum cryptographic 

attacks. 

Privacy issues also arise in this context. With quantum 

computing capabilities possibly breaking the encryption of 

sensitive data, it is necessary to consider ways to protect 

the privacy of individuals and business entities. Parties 

involved in the use of quantum technology in distributed 

information systems must understand these potential risks 

and take steps to mitigate privacy threats. This may include 

the use of quantum cryptography to protect sensitive data, 

the development of stronger security protocols, and strict 

monitoring of access to data that requires privacy 

protection. 

Policy and regulatory measures also need to be 

implemented to maintain security and privacy in 

distributed information systems with quantum computing. 

Regulatory agencies and governments need to work 

together with industry and stakeholders to develop 

appropriate frameworks and security standards that can 

mitigate quantum cryptography threats. It also includes 

better training for IT professionals and end users to 

understand the risks and actions that need to be taken to 

maintain data security and privacy. Overall, understanding 

how quantum computing impacts data security in 

distributed information systems and the mitigation efforts 

that need to be implemented is key to ensuring that this 

technology can be used safely and effectively in economic 

and business analysis. 

Additionally, to mitigate the security and privacy risks 

that arise with the use of quantum computing in distributed 

information systems, it is necessary to develop a stringent 

policy framework. Organizations need to adopt best 

practices in securing their data, such as stronger quantum 

encryption and security techniques that adapt to 

developments in quantum technology. Additionally, proper 

use of access rights and careful identity and access 

management are necessary to ensure that data can only be 

accessed by authorized entities. Cooperation between the 

public and private sectors in developing appropriate 

guidelines and regulations can also strengthen efforts to 

protect data and privacy in distributed information systems. 

Furthermore, transparency becomes an important 

element in overcoming privacy problems in distributed 

information systems with quantum computing. Users and 

data owners must be provided with clear information about 

how their data is managed, stored, and processed in 

environments involving quantum technology. In this way, 

users can make wiser decisions about the data they share 

and identify potential risks related to privacy. This 

transparency also helps in building trust between data 

owners, service providers, and organizations adopting 

quantum technology. 

In this overall context, education and training are 

critical components in maintaining data security and 

privacy in distributed information systems. Increasing 

understanding of risks and the actions that can be taken to 

reduce those risks is an important first step. Organizations 

need to engage IT professionals and end users in training 

focused on data security and best practices in the context 

of quantum technologies. With a good education, they can 

contribute to maintaining security and privacy in an 

increasingly complex distributed information systems 

ecosystem. 

4.5. Limitations of Current Quantum 
Computing Technology 

Quantum computing technology, although promising 

tremendous potential, still has several limitations that need 

to be understood. One of the main limitations is quantum 

error. Kubits in quantum computers are highly susceptible 

to external interference, and even small influences can 

produce errors in calculations. Therefore, it is important to 

develop efficient error recovery mechanisms, such as 

quantum error codes, to minimize the impact of errors on 

the calculation results. These quantum errors limit the 

applications of quantum computing in economic analysis, 

where accuracy and precision are often critical. In addition, 
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the current scale of operation of quantum computers is still 

limited. Available quantum computers generally have a 

relatively small number of qubits, which makes them 

suitable for solving certain problems on a small scale. 

However, applications in economic analysis often involve 

large-scale data and calculations. For example, investment 

portfolio optimization or economic modeling requires 

extensive data processing, and in this context, current 

quantum computers may not be powerful enough. 

Therefore, the scale of operation of quantum computers 

needs to be increased along with the development of this 

technology to meet the needs of complex economic 

analysis. 

Apart from the above factors, other factors such as 

difficulties in maintaining the stability of quantum 

operations and high costs are also limitations in the 

adoption of quantum computing technology. This creates 

challenges in utilizing this technology in a realistic 

economic analysis environment. Therefore, it is now 

important to understand the limitations of quantum 

computing technology and identify the most suitable use 

cases so that its use can be optimized in relevant economic 

analysis. The limitations of quantum computing 

technology are also related to other factors that need to be 

taken into account, such as uncertainty in technological 

development. Despite rapid improvements in quantum 

computing technology, many technical and scientific 

aspects are still in the experimental and research stages. 

Several more powerful models of quantum computing, 

such as topology-based quantum computers, are still under 

development. Therefore, it may take time to implement this 

technology on a large scale in economic analysis 

applications. 

The impact of current limitations of quantum 

computing technology in economic analysis is that some 

problems may not be able to be solved efficiently or 

accurately. For example, optimization problems involving 

thousands of variables or economic modeling of high 

complexity may require much more powerful quantum 

computers than those currently available. Therefore, for 

some use cases in economic analysis, quantum computing 

may provide only limited advantages or even be 

impractical to adopt. It is important to carefully identify the 

problems that current quantum computing technologies can 

address while recognizing their limitations. 

In the long term, developments in quantum computing 

technology will positively influence economic analysis 

capabilities. However, until the technology becomes more 

mature and its operational scale increases, there will still 

need to be a combination with classical computing which 

has proven powerful in various economic analysis 

applications. The combination of these two types of 

computing can help overcome the limitations of current 

quantum computing technology and maximize its potential 

to support better economic decision-making. 

 

4.6. Implications and Future of Adoption of 
Quantum Computing in Economic Analysis 

The adoption of quantum computing in economic analysis 

has very significant long-term implications. One of the 

main implications is the potential to address more complex 

economic problems and deeper analysis. With the ability of 

quantum computing to perform more efficient parallel 

processing and overcome difficult optimization problems, 

we can develop more accurate economic models and better 

forecast economic trends. It can help companies, 

governments, and non-profit organizations make better 

decisions and respond to rapid economic changes. 

However, to achieve the full potential of quantum 

computing in economic analysis, ongoing research and 

development efforts are required. One of the main 

challenges is overcoming the limitations of current 

quantum technology, such as quantum errors and scale of 

operations. Research in the field of quantum error recovery 

and the development of more powerful quantum computers 

is key to maximizing the potential of this technology. Apart 

from that, research also needs to focus on developing 

quantum algorithms that are more efficient and relevant in 

the context of economic analysis. 

In the future, collaboration between different 

disciplines will be key to understanding the implications 

and maximizing the benefits of quantum computing in 

economic analysis. Economists, computer scientists, 

mathematicians, and engineers need to work together to 

identify economic problems that can be solved with 

quantum computing, develop appropriate tools and 

techniques, and integrate them into existing economic 

analysis practices. Overall, the adoption of quantum 

computing in economic analysis has impressive potential 

and will be one of the factors that shape the future of more 

sophisticated and efficient economic analysis. In addition, 

in the context of an increasingly integrated global 

economy, the adoption of quantum computing also has a 

significant impact on increasing a country's economic 

competitiveness. Countries that successfully develop and 

adopt quantum technology in economic analysis can have 

a competitive advantage in economic decision-making, 

strategic planning, and innovation. This can contribute to 

sustainable economic growth, increased productivity, and 

the ability to respond more quickly to market changes. 

Therefore, countries and organizations that invest in the 

development of quantum computing technology could see 

a significant positive impact on their economies. 

However, it is important to remember that the adoption 

of quantum computing will also raise several ethical 

challenges and considerations. The use of this technology 

must always be accompanied by strict regulations and 

ethical guidelines to protect data security, individual 

privacy, and intellectual property rights. In addition, it is 

necessary to consider how this technology can be used 

fairly for the benefit of everyone and not just certain 

groups. The future adoption of quantum computing in 

economic analysis will require a fine balance between 
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technological innovation and ethical and regulatory aspects 

that ensure its safe, fair, and sustainable utilization. 

5. Conclusion 

The adoption of quantum computing in economic analysis 

offers tremendous potential in increasing the efficiency, 

accuracy, and depth of insights that can be gained from 

complex economic data. Quantum technology allows us to 

solve difficult optimization problems, better model 

economic behavior, and forecast complex economic trends. 

It has the potential to help companies, governments, and 

non-profit organizations make better and more adaptive 

decisions in the face of rapid market changes. However, the 

adoption of quantum computing also faces several 

technical, infrastructural, and ethical challenges that need 

to be overcome. Limitations of current quantum 

technologies, such as quantum errors and limited 

operational scales, limit applications in economic analysis. 

Research and development efforts will be key to 

overcoming these obstacles. Additionally, it is important to 

understand and address data security and privacy issues in 

the context of quantum technology. Adoption of this 

technology must be accompanied by strict regulations and 

ethical guidelines to ensure its safe, fair, and sustainable 

use. In the future, collaboration between different 

disciplines, thoughtful regulation, and good education will 

help shape the successful adoption of quantum computing 

in economic analysis. This technology has great potential 

to stimulate economic growth, increase competitiveness, 

and provide better insights into an increasingly complex 

economic world. With the right understanding and action, 

we can maximize the benefits of quantum computing 

technology in sustainable and sophisticated economic 

analysis. 
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